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FOREWORD 

This Indian Standard ( Part 1 ) ( First Revision ) was adopted by the Bureau of Indian Standards 
on 24 January 1990, after the draft finalized by the Public Health Engineering Equipment Sectional 
Committee had been approved by the Civil Engineering Division Council. 

Dosing of chemicals forms an important part of water treatment. The actual dosing of chemical 
is arranged in several ways depending upon the type of chemical used, the capacity of the plant 
and quality of water. 

Equipment for storage, handling, measuring or feeding chemicals should be arranged as compactly 
as possible taking into account its operation and maintenance. Generally chemical unloading 
point should be as near as possible to the place of storage which in turn should be sufficiently 
near the feed equipment. 

Coagulant is a chemical agent added to the water to facilitate the settling down of colloidal or 
finely divided suspended matter. 

In selecting the types and the doses of the coagulants for the treatment of water, the choice can 
be based upon the jar tests and/or study and analysis of water where available. 

This standard was first published in 1979. In this revision, besides updating its provision, new 
materials such as calcium oxide and calcium hydroxide which are also used commonly in water 
treatment plants fori?H correction, coagulation and softening have been included. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test, shall be rounded off in 
accordance with JS2: 1960 'Rules for rounding off numerical values (revised )\ The number 
of significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 



IS 9222 ( Part 1 ) : 1990 



Indian Standard 



RECOMMENDATIONS FOR HANDING AND 

DOSING DEVICES FOR CHEMICALS FOR 

WATER TREATMENT 

PARTI COAGULANTS 

( First Revision ) 



1 SCOPE 

1.1 This standard ( Part 1 ) covers recommen- 
dations for handling, storage, weighing, method 
of preparing solution and dosing devices of 
coagulants such as alum and iron salts used in 
vi^ater treatment plant. 

1.2 This standard does not cover recommenda- 
tions for polyelectrolytes coagulant aids and 
automatic proportioning of chemical feed. 

2 REFERENCES 

2.1 The Indian Standard listed in Annex A are 
necessary adjuncts to this standard. 

3 HANDLING 

3.1 Ordinarily a plant labourer can handle 50 kg 
container vi^hen aided by small hand cart. Heavy 
containers should be handled with the aid of 
mechanical contrivance such as trucks, monorails, 
cranes and other special equipment. 

3.2 Rolling of cylinders, barrels, drums on the 
floor should be avoided. 

3.3 Iron salts generally require more careful 
handling as compared to alum salts ( see 
Table 1 ). 

3.4 While laying electrical wiring and fixtures 
adequate safety precautions should be observed 
during their installation for ensuring safe use of 
electricity ( see IS 732 ( Part I ), ( Part 2 ) and 
( Part 3 ) and IS 5216 ( Part 1 ) and ( Part 2 ). 

3.5 Use of mechanical lifting devices should be 
preferred. 

4 STORAGE 

4,1 The coagulant store should be suitably 
located to prevent entry of water. Where 
coagulants are purchased in bags, storage by 
piling on the floor of the store room shall be 
suitably located at a convenient level. 

4.1.1 In case when coagulants are purchased in 
blocks, the height of stack is generally limited 
up to 3 m for non-operational stacks and 1*5 m 
for operational stacks. 



4.2 Coagulants should be stored in a damp-proof 
storage room, 

4.3 Hygroscopic coagulant should be packed in 
moisture-proof container {see Table I ). 

4.4 All plants, particularly small ones should 
keep on hand at all times the supply of coagu- 
lants sufficient to provide a safety factor. A 
storage of 3 months based on average consump- 
tion is advisable. Special consideration should 
be given to requirements of the monsoon season. 
But this again depends upon the type and form 
of coagulant, location of the plant, source of 
supply, transport facilities and the arrangement 
made with the suppliers. 

4.5 In case where the major storage is provided 
at a place away from the feeding device a week's 
storage space should be provided near the 
coagulants feeding device to facilitate handling. 
Special precautions against flooding should be 
taken. 

4.6 The floor of the storage room should be 
given anti-corrosive treatment. Similar treat- 
ment should also be given to side walls and 
intervening columns, up to a minimum height 
of 3 m above the floor level. 

4.7 A working space of minimum 30 percent of 
floor area should be provided so that all stacked 
coagulants are easily accessible. 

5 WEIGHING 

5.1 It is necessary that predetermined quantity 
of coagulants is used for preparing the solutions. 
Arrangements of weighing of coagulants both 
when the consignments are received as well as 
before feeding it into the equipment should be 
provided. 

5.2 Depending upon the quality of the 
coagulant, appropriate weighing machine 
conforming to IS 1435 : 1960, IS 1439 : 1959 and 
IS 1854: 1964 maybe used. 

6 SOLUTION TANKS 

6.1 Number of Tanks 

There shall be minimum of three tanks each 
capable of catering for 8 hours maximum dose 



1 
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without any interruption. One of them would 
be for preparation, other for dosing and the 
third one as a stand by (for being got ready for 
receiving coagulants after cleaning). However, 
when the coagulant solution is to be used at the 
rate of 5 000 litres per 24 hours or less, the 
number of solution tanks can be restricted to 2, 
each tank to hold solution for 24 hours. When 
the quantity of coagulants used is large, more 
than one tank may be used to meet 8 hours dose. 

6.1.1 Where concentrated solutions with con- 
tinuous arrangements arc used, it is not essential 
to comply with the requirements of the 
provisions of 6.1. 

6.2 The solution tank should be provided with 
mixing devices for intimate mixing of chemicals. 
Generally square, rectangular or circular tanks 
are used. 



should be located at an elevation to have a clear 
headroom of 3'0 m. The floor of the platform 
should not be lower than 1 m measured from 
the top of the tank. Access ladder to the 
platform should be provided where required. 
These ladders should be of RCC, aluminium 
alloy or timber. 

6.10 Material of Perforated Pipe 

Adequate arrangements should be provided for 
dissolving the coagulants. Where perforated 
pipes are used for spraying jets of water on the 
coagulant placed on the perforated tray, the 
material of pipe should l^e high density poly- 
ethylene, unplasticized PVC or polypropylene. 

7 PREPARATION OF COAGULANT 
SOLUTION 



6.3 Free Board 

A minimum free board of 0'3 m should be 
provided. 

6.4 Solution tanks should be provided with inlet, 
outlet, overflow and clean out arrangements. 

6.5 Trays for Dissolving 

The tanks should be provided with perforated/ 
slotted trays or boxes for dissolving the 
coagulant. Trays shall be made of same material 
as used for storage container indicated under 
col 11 in Table 1. These should be of sufficient 
size to accommodate total quantity of coagulants 
required for each tank. 

6.6 The solution tank may be constructed either 
of wood or reinforced cement concrete coated 
with bituminous paint. Lining with PVC or 
epoxy is preferred in case of reinforced cement 
concrete tanks. For mild steel tanks lining 
with rubber or PVC or epoxy to resist corrosion 
is essential. 

6.7 Level Indicators 

Level indicators shall be installed in the solution 
tanks to know the quantity of solution remain- 
ing in the tank at any given instant. The level 
indicator should be such that they are notaff'ect- 
ed by the agitation of the liquid in the tank. 

6.8 The coagulant solution tanks may be 
located in or as near the storage godowns as 
possible to facilitate handling of coagulants. 

6.9 Wherever the tanks are situated , at an 
elevation, a lifting tackle for lifting the coagu- 
lants should be provided. Each tank should also 
be provided with a platform which should be 
rS m wide to facilitate the workers in handling 
the coagulants and preparing the solution; 
wherever necessary the platforms should have 
railing up to a minimum height of 0*75 m. It 



7.1 MixiDg Devices 

It is essential to ensure homogeneity of the 
prepared coagulants solution. Proper mixing 
may be done by the following methods: 

a) Mechanical Agitation 

The normal turnover capacity of the 
agitators for the alum solution tank should 
be 2 hours. Motor used shall be totally- 
enclosed fan-cooled type as given in 
7.1 (c). Main components of the agitators 
shall conform to the following requiremets: 

1) Shaft 

Material for shaft shall be as specified 
in 7J (c); 

2) Paddles 

Materials for paddles shall be stainless 
steel, wood polypropylene or fibre glass; 

3) Guide 

Guide at the bottom of the shaft shall 
be made of stainless steel; and 

4) Gears 

Gears should be mounted on concrete 
platform and should be provided with 
cast iron housing for protection. 

b) Compressed Air 

Agitation by compressed air is particularly 
economical for large size tanks and also 
when number of tanks is more than four. 

Air supply should be 0*1 to 0*15 m^ /minute 
per m^ of effective Hquid capacity of 
solution tank. The pressure of air supply 
will depend upon depth of liquid and 
losses through distribution pipe and orifice 
holes. High density polyethylene, un- 
plasticized PVC or polypropylene pipe 
should be used as distribution pipe inside 



TflbU 1 Commoolf Used Coagalants ia Water Tretitaient 

( Clauses 3,3. 4.3, 6.5. 7.2, 8.2 and 9.2 ) 
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the tank at a level 300 
tank bottom. 



to 350 mm above 



Air agitation need not be continuous. 
Five minutes agitation followed by 20 to 
30 minutes of rest is sufficient to keep the 
solution homogeneous. 

c) Recirculating Solution 

When recirculation pumps are provided 
the capacity should be sufficient to turn 
over the tanks content in 2 hours. The 
pump impeller, shaft and sleeve should be 
of stainless steel or polypropylene. 
Material for pump body shall be of cast 
iron conforming to IS 210 : 1978. Motor 
used for this purpose shall be totally- 
enclosed fan-cooled type conforming to 
IS 325 : 1978 having method of cooling 
IC41 (see IS 6362:1971) and having 
enclosures providing protection IP 54 or 
superior ( see IS 4691 ; 1985 ). 

7.2 Concentration of Solution 

For solution strength reference may be made 
to Table 1 . 

7.3 Water for Preparing Coagulants 

Wherever filters are installed filtered water 
should be used for making chemical solutions. 
In absence of filters or in an industrial water 
treatment plant, settled clear water may be used. 

8 SOLUTION FEED AND DRAIN LINES 

8.1 The coagulants solution is conveyed from 
the solution tanks to the point of application 
by means of coagulant feed lines. These should 
be as short and straight as possible. 

8.2 Solution food and drain lines should be 
durable and of corrosion resisting material as 
stated in Table 1. These lines should be easily 
accessible. To avoid choking and for easy 
cleaning, a minimum diameter of 50 mm is 



recommended for gravity feed solution lines. 
For pressure feed lines, a minimum diameter of 
25 mm is recommended. Where sharp bends 
occur, a cleaning eye should be provided at the 
bend. Wherever freezing conditions are likely 
to occur, additional protection to these lines 
should be given to prevent freezing. 

8.3 Solution feed and drain lines be laid in 
such a way that air trapping is avoided. Rubber 
hoses, wherever used, may be supported in 
troughs with easy bends wherever change of 
direction occurs. The minimum size for drain 
lines should be 100 mm. 

8.4 Water connection for flushing the solution 
lines should be located conveniently and all 
coagulant feed lines should be cleaned as fre- 
quently as possible to prevent choking. 

9 SOLUTION FEED DEVICES 

9.1 Solution feed devices are used to regulate 
the dose of coagulant feed into water [ see 
IS 10553 (Part 5): 1988]. The rate of 
flow of -the coagulant solution of the known 
strength prepared in the solution tank is 
either measured by means of rota-meter, 
orifices or weirs which are suitably calibrated 
and have a scale plate. The solution feed equip- 
ment should be of non-corrodible construction 
wherever the solution warrants it. The solution 
feed devices shall be preceded by strainers 
{ which can be taken out for cleaning ) for 
removing suspended impurities which may 
otherwise clog the rotameter. 

9.1.1 The feeding of solution to these devices 
should be done by positive displacement pump 
or constant head device. 

9.2 Pumps may also be used for dosing 
coagulants. They are adaptable to feed in 
proportion to the rate of flow through the plant. 
The pump selected should be made of material 
specified in Table 1. Ejectors may also be used 
for feeding of coagulant solutions. 
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ANNEX A 

(Clause 2,1 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No, Title 

210 : 1978 Grey iron castings ( third 

revision ) 

260 : 1969 Aluminium sulphate, non- 

ferric ( first revision ) 

325 ; 1978 Three-phase induction motors 

( fourth revision ) 

381 : 1972 Sodium silicate ( first revision ) 

711 : 1970 Ferric chloride, technical 

( first revision ) 

732 Code of practice for electrical 

wiring installations: 

Part 1 : 1983 Definitions and general require- 
ments ( second revision ) 

Part 2 : 1983 Design and construction 
( second revision) 

Part 3 : 1982 Inspection and testing of 
installations ( second revision ) 

1435 : 1960 Platform weighing machines 

1439 : 1959 Steelyards 



IS No. Title 

1854:1964 Person weighing machines 

( revised ) 

4200 : 1984 Sodium aluminate ( first 

revision ) 

4691: 1985 Degrees of protection provided 

by enclosures for rotating 
electrical machinery ( first 
revision ) 

5216 Recommendations on safety 

procedures and practices in 
electrical work: 

Part 1 : 1982 General ( first revision ) 

Part 2 : 1982 Life saving techniques ( first 
revision ) 

6362 : 1971 Designation of methods of 

cooling for rotating electrical 
machines 



10553 

Part 5 : 1988 



Requirements for chlorination 
equipment: Part 5 Bleaching 
powder solution feeder dis- 
placement type chlorinator 



Standard Mark 

The use of the Standard Mark is governed by the provisions o( tht Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established und^r th^ B treau of Indian Standards Act^ 1986 to promote 
harmonious development of the activities of stanlirdizition, marking and quility certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications miy b^ reproduced in 
any form without the prior permission in writing of BIS. This does not preclude th^ free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publication ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BIS giving the following reference : 
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BUREAU OF INDIAN STANDARDS 



Headquarters 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1100C2 
Telephones : 331 01 31, 3n 13 75 

Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C.I. T. Scheme VII M, V.I.P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 

Southern : C.LT. Campus, IV Cross Road, MADRAS 600113 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 
BOMBAY 400093 



Telegrams : Manaksanstha 
( Common to all Offices ) 

Telephone 

I 331 01 31 
133113 75 

37 86 62 

2 18 43 

41 29 16 



6 32 92 95 



Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR, 
COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. 
HYDERABAD. JAIPUR, KANPUR. PATNA. THIRUVANANTHAPURAM. 
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